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(54) GEAR FINISHING DEVICE 

(57)Abstract: 

PURPOSE: To speedily continue finishing by sliding a working part to 
hold and rotate a finishing grinding stone in parallel with an axis of the 
finishing grinding stone and fixing it at a sliding position. 
CONSTITUTION: Before stating finishing, two pieces of finishing 
grinding stones A1, A2 are attached to a grinding stone holding ring 
65. At the time of this attachment, dressing for precise positional 
adjustment and attachment error correction of the grinding stones is 
carried out to both of the grinding stones A1 , A2 previously. In the 
case when the grinding stone A1 is worn due to repetition of finishing, 
a frame 61 is slid by actuating a sliding device, and the other grinding 
stone A2 is made to reach a machining position. Consequently, it is 
possible to continue finishing with a new grinding stone without 
changing grinding stones with removal of them. 
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* NOTICES * 




JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] It is gearing finish equipment which carries out finish of the processed gearing which 
meshed to this finishing whetstone by rotating an internal-tooth mold finishing whetstone. A 
machine stool, The supporting structure which is supported by this machine stool and holds a 
processed gearing, and the sliding equipment supported by the machine stool so that approach 
estrangement could be carried out to an abbreviation perpendicular direction to the processed 
gearing on this supporting structure at this gearing s axis, It is supported by this sliding 
equipment and has the grinding stone supporting structure which holds a finishing whetstone 
pivotable so that it may have a crossed axes angle to a processed gearing. This grinding stone 
supporting structure The bond part combined with the surroundings of an axis parallel to the 
sliding direction of this sliding equipment rotatable to said sliding equipment, The actuation 
section which holds a finishing whetstone in the location of said crossed axes angle, and can 
slide in parallel with the axis of said finishing whetstone to said bond part, With the fixed part for 
fixing this actuation section to said bond part in a sliding location, and the gearing for grinding 
stone rotation which makes the shape of a circular ring, has a periphery gear tooth, held the 
finishing whetstone inside, and was supported by said actuation section pivotable at the 
circumference of a medial-axis line It is gearing finish equipment which is equipped with the 
rotation mechanical component which said actuation section is equipped with, gears for the 
periphery gear tooth of said gearing for grinding stone rotation, and drives this gearing for 
grinding stone rotation, and is characterized by for this gearing for grinding stone rotation to 
have the width of face and the stop section which arrange in parallel two or more finishing 
whetstones inside, and can support and fix them to it in said direction of a grinding stone axis. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the gearing finish equipment which carries out 
finish of the processed gearing which meshed to this finishing whetstone by rotating an internal- 
tooth mold finishing whetstone. 
[0002] 

[Description of the Prior Art] When tooth form precision with an expensive gearing is required, 
finish which corrects deformation of the heat-treated gearing, and the so-called honing are 
performed. This finish corrects the shape of tooth form by making it rotate, where an internal- 
tooth mold finishing whetstone is meshed with a fixed crossed axes angle to a processed gearing. 
A finishing whetstone is held at the gearing for grinding stone rotation with a nothing periphery 
gear tooth for the shape of a circular ring, and this gearing for grinding stone rotation is rotated 
by the driving gear which gets into gear for a periphery gear tooth, and performs sliding actuation 
for performing infeed to a processed gearing. By the time it completes correction of tooth form, 
it will usually continue for many counts of 100 times from one tooth contact 20 of a finishing 
whetstone, and the gear tooth of a processed gearing and engagement will be repeated. 
Therefore, generally the life of a finishing whetstone is short. 

[0003] Conventional gearing finish equipment had equipped with one finishing whetstone to the 
gearing for grinding stone rotation. Therefore, whenever it reached the life of a grinding stone, 
equipment needed to be suspended, and it needed to exchange for a new grinding stone. In this 
case, when close dimensional accuracy was required of wearing of a grinding stone and prudent 
installation was required, in order to correct the error of the installation location of the finishing 
whetstone resulting from a clearance unescapable to installation, the dressing needed to be 
performed after installation. Therefore, the rate that the time amount which exchange of a 
finishing whetstone takes occupies to the inside of a gearing's whole finish was large, and the 
shortening and simplification of time and effort were demanded. 
[0004] 

[Problem(s) to be Solved by the Invention] This invention exchanges a gearing finishing 
whetstone rationally responding to such a request, and aims at offering the gearing finish 
equipment which can measure compaction of the time amount, and simplification of time and 
effort. 
[0005] 

[Means for Solving the Problem] Said purpose of this invention is gearing finish equipment which 
carries out finish of the processed gearing which meshed to this finishing whetstone by rotating 
an internal-tooth mold finishing whetstone. A machine stool, The supporting structure which is 
supported by this machine stool and holds a processed gearing, and the sliding equipment 
supported by the machine stool so that approach estrangement could be carried out to an 
abbreviation perpendicular direction to the processed gearing on this supporting structure at this 
gearing s axis, It is supported by this sliding equipment and has the grinding stone supporting 
structure which holds a finishing whetstone pivotable so that it may have a crossed axes angle 
to a processed gearing. This grinding stone supporting structure The bond part combined with 



http:/ / www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



2005/04/23 



the surroundings of an axi^palle! to the sliding direction of this slid^^pquipment rotatable to 
said sliding equipment, The actuation section which holds a finishing whetstone in the location of 
said crossed axes angle, and can slide in parallel with the axis of said finishing whetstone to said 
bond part, With the fixed part for fixing this actuation section to said bond part in a sliding 
location, and the gearing for grinding stone rotation which makes the shape of a circular ring, has 
a periphery gear tooth, held the finishing whetstone inside, and was supported by said actuation 
section pivotable at the circumference of a medial-axis line It has the rotation mechanical 
component which said actuation section is equipped with, gears for the periphery gear tooth of 
said gearing for grinding stone rotation, and drives this gearing for grinding stone rotation. This 
gearing for grinding stone rotation It is attained by the gearing finish equipment characterized by 
having the width of face and the stop section which arrange in parallel two or more finishing 
whetstones inside, and can support and fix them to it in said direction of a grinding stone axis. 
[0006] 

[Example] Hereafter, it explains about the example of this invention, referring to an 
accompanying drawing. The gearing finish equipment shown in drawing 3 from drawing 1 is 
equipped with the machine stool 10 with the drive motor 13 which slides the table 12 prepared 
possible [ sliding ] on the foundation 1 1, and this table. The supporting structure 20 is arranged 
on the table 12. The supporting structure 20 is equipped with two sets of the tail stock 21 and 
22 which can slide in the table sliding direction in parallel, and the driving cylinders 23 and 24 
which slide these tail stock. Behind the table 12 in a foundation 11 (method of the right in 
drawing 2 ), the sliding equipment 30 supported by the axis of tail stock so that approach 
estrangement could be carried out mostly perpendicularly is arranged. Sliding equipment 30 is 
equipped with the sliding object 31 which slides on the guide-rail 14 top on a foundation 1 1, the 
drive motor 32 which drives this sliding object, and the transmission section 33 which changes 
and tells rotation of the output shaft of a drive motor to reciprocation of the sliding object 31. 
The front end side of the sliding object 31 is equipped with the grinding stone supporting 
structure 40. 

[0007] The grinding stone supporting structure 40 is equipped with the bond part 50 combined 
with the front end side of the sliding object 31, and the actuation section 60 supported by this 
bond part. These details are shown in drawing 6 from drawin g 4 . The bond part 50 is equipped 
with the base material 51 supported from the front end of the sliding object 31 pivotable through 
bearing 35 to the support shaft 34 prolonged to the front at the circumference of this support 
shaft. The anterior part of the sliding object 31 is equipped with the drive motor 52 ( drawing 2 ), 
and by gearing with the worm gear with which the output shaft of a drive motor 52 was equipped, 
the rack (not shown) attached in the base material 51 drives a base material 51 and the support 
shaft 34, and rotates them inside the sliding object 31. The fixed part 53 to rotation of a base 
material is formed in the part which the front end side of the sliding object 31 and the tooth back 
of a base material 51 touch. The fixed part 53 narrowed the outside which extended in the hand 
of cut of a base material 51, and was opened at the tooth back of this base material, and is 
equipped with the oil hydraulic cylinder equipment 532 which the sliding object 31 supported 
[ equipment ] the cylinder section, and the plunger 531 was extended [ equipment ] to the 
direction of a base material 51, and made the point engage with the slot 530 on formal in a slot 
530. By retreating a plunger 531 by the hydraulic drive, a fixed part 53 is fixed so that it may 
have a high pressure in the wall of a slot 530, it may engage with it and a base material 51 may 
not be rotated. The actuation section 60 is equipped with the frame 61 supported by the bond 
part 50 possible [ sliding of the direction of a grinding stone axis mentioned later ], the gearing 
62 for grinding stone rotation which is supported by this frame and holds a finishing whetstone 
inside, the sliding equipment 63 for sliding a frame 61, and the fixed part 66 which fixes a frame 
61 in a sliding location. The frame 61 is equipped with the piece 600 of a stop stopped so that 
the vertical edge of a base material 53 may be surrounded in the vertical direction, is guided 
along with the vertical edge of a base material 53, and slides. The frame 61 is greatly prolonged 
so that the processed gearing W may be surrounded from a bond part with a base material 53 to 
the front. The opening 610 of a major diameter is formed in the anterior part of a frame 61, and 
this opening is equipped with the gearing 62 for grinding stone rotation. As shown in drawing 5 
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and drawing 7 , it is equiptf^Bnth the gearing 62 for grinding stone n pivotable to the 

frame 61 through bearing 620. The gearing 62 for grinding stone rotation has the gear tooth 621 
in the peripheral face. The upper part of a frame 61 is equipped with the mechanical component 
64 equipped with the motor, and the chain 641 was prolonged from the sprocket 640 combined 
with the output shaft, and it has geared for the gear tooth 621 of the gearing 62 for grinding 
stone rotation. Inside the gearing 62 for grinding stone rotation, the ring 65 for grinding stone 
maintenance is inserted. Mutual association of a frame 61, the gearing 62 for grinding stone 
rotation, and the ring 65 for grinding stone maintenance is performed by ****ing and carrying out 
the stop of the rings 622 and 623 for immobilization to one side face, and ****ing and carrying 
out the stop of the rings 624, 625, and 626 for immobilization to the side face of another side, as 
shown in drawing 5 . The ring 65 for grinding stone maintenance has the projection 650 for a 
stop in the center section of the direction of an axis, and the both sides serve as a path 
corresponding to the outer diameter of the grinding stone which should be held. The rings 651 
and 652 for immobilization are put, a stop is ****ed and carried out to the ring 65 for grinding 
stone maintenance, and grinding stones A1 and A2 are fixed to the periphery of the grinding 
stones A1 and A2 inserted in the both sides of the projection 650 for a stop. The posterior part 
of a frame 61 is equipped with the piston 630 of sliding equipment 63 as shown in drawing 4 and 
drawing 5 . It is fixed to a frame 61, and the end 631 of a piston inserts the other end in the 
cylinder section 510 formed in the base material 51 of a bond part 50 free [ sliding ], and 
constitutes the piston head 632. In the cylinder section 510, the conveyance-of-oil ways 511 
and 512 which are open for free passage to the hydraulic power unit outside drawing have 
extended. Therefore, by feeding hydraulic oil to the conveyance-of-oil way 51 1 or 512, a piston 
630 can be moved and a frame 61 can be slid to a bond part 50. The locking device 66 is formed 
in the part which the base material 53 and frame 61 of a bond part touch. It narrows in the 
sliding section 53 the outside which extends in the sliding direction of a frame 61, and the slot 
513 on the mold is formed in it. The plunger 660 with which a point is made to engage, and the 
oil hydraulic cylinder 661 to which forward/backward moving of this plunger is carried out are 
formed in this slot at the back end section of a frame 61. By operating an oil hydraulic cylinder 
661, a plunger 660 retreats, engages with a slot 513 with a high pressure, and, thereby, fixes a 
frame 61 to the sliding object 51. This locking device 66 is formed in four places of a frame 61, 
as shown in drawing 6 . 

[0008] This gearing finish equipment operates as follows. First, before beginning finish, the 
grinding stone retaining ring 65 is equipped with two finishing whetstones A1 and A2. The 
dressing for precise justification of a grinding stone and an installation sector of calibration is 
performed to both grinding stones in the case of this wearing. To a processed gearing, Aba is 
attached so that it may project to both sides, the both ends of this Aba are pinched by tail stock 
21 and 22, and a processed gearing is fixed on a table. At this time, the sliding object 31 is in the 
retreat location shown in drawin g 2 . From this condition, the sliding object 30 is advanced with a 
drive motor 32, and a finishing whetstone A1 or A2 is meshed with a processed gearing. Next, a 
mechanical component 64 is operated, the gearing for grinding stone rotation is rotated with a 
finishing whetstone, the predetermined infeed depth sliding object 31 is advanced, and it goes. If 
finish of a processed gearing is completed by rotation of a finishing whetstone, and suitable 
repetition of reciprocation of a table 12, a mechanical component 64 will be stopped, the sliding 
object 31 will be retreated, the clamp by tail stock 21 and 22 will be canceled, and a processed 
gearing will be taken out. 

[0009] When one grinding stone (for example, A1) is worn out by the, repeat of finish, sliding 
equipment 63 is operated, a frame 61 is slid, and the grinding stone (for example, A2) of another 
side is made to reach a processing location. Thereby, the finish by the new grinding stone can be 
continued, without carrying out exchange accompanied by removal of a finishing whetstone. 
[0010] Although the above example showed the thing equipped with two finishing whetstones of 
a type, wearing of three or more finishing whetstones can also be enabled by changing a grinding 
stone retaining ring etc. suitably. Drawin g 8 shows the example of such a grinding stone retaining 
ring. This grinding stone retaining ring 65' equips the distance of 1 /about 3 with the projection 
653 for a stop in the direction of an axis from one side edge side. The ring 655 for a stop is put 
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in the direction of an axis location of the distance of 1 /about i^^n the side edge side of 

another side of grinding stone retaining ring 65'. Installation of a grinding stone inserts grinding 
stones A1 and A2 in the both sides of the projection 653 for a stop, where the ring 655 for a 
stop is removed, and it puts the ring 655 for a stop after that. Furthermore, grinding stone A3 is 
inserted in until it contacts the ring 655 for a stop, and the stop of the end face of the both 
sides of grinding stone retaining ring 65' and a grinding stone A1, and the stop rings 657 and 658 
over the periphery of A3 is ****ed and carried out. Thereby, it can equip with three finishing 
whetstones, spacing which makes a grinding stone retaining ring double width further, and is 
equivalent to the width of face of a grinding stone in the ring 655 for a stop in order to equip 
with more finishing whetstones — **** — only a required number can be attached — then, it is 
good. 

[001 1] Moreover, without carrying out exchange accompanied by removal of a finishing 
whetstone to the thing from which a class differs two or more finishing whetstones with which 
this finish equipment is equipped, then a processed gearing of a different kind, it can be coped 
with quickly and required processing can be performed. In this case, finish to a gearing of a 
different kind can be automatically performed by forming the control unit which controls the 
location of the sliding section with the identification unit to a processed gearing of a different 
kind, and its discernment. 
[0012] 

[Effect of the Invention] In the gearing finish equipment concerning this invention, the gearing for 
grinding stone rotation held by the grinding stone supporting structure has structure which 
arranges in parallel two or more finishing whetstones inside, and can carry out support 
immobilization. Furthermore, a grinding stone attaching part enables in parallel sliding of the 
actuation section which you hold [ section ] a finishing whetstone and makes it rotate at the axis 
of a finishing whetstone, and is enabling immobilization of it in the sliding location. Therefore, if it 
justifies by equipping the gearing for grinding stone rotation with two or more finishing 
whetstones at the beginning, when one finish gearing is worn out, the new finishing whetstone 
already justified by sliding the actuation section of the grinding stone supporting structure, and 
fixing can be made to reach a processing location, and finish can be continued quickly. Thus, 
justification of two or more grinding stones is summarized beforehand, and is performed, since 
after processing initiation can carry out location **** of the worn-out finishing whetstone 
quickly by sliding of the actuation section, it can rationalize wearing of a grinding stone and the 
activity of finish, and speeding up of the whole activity and the simplification of activity time and 
effort of it are attained. 



[Translation done.] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the front view of the gearing finish equipment concerning one example of this 
invention. 

[Drawing 2] It is the side elevation of the gearing finish equipment shown in drawing 1 . 
[Drawing 3] It is the top view of the gearing finish equipment shown in drawing 1 . 
[Drawing 4] It is the side elevation showing the grinding stone attaching part in the gearing finish 
equipment shown in drawing 1 in a detail. 

[Drawing 5] It is the top view of the grinding stone supporting structure shown in drawing 4 . 
[ Drawin g 6] It is the front view of the grinding stone supporting structure shown in drawing 4 . 
[Drawing 7] It is . sectional view showing the gearing for grinding stone rotation in the gearing 
finish equipment shown in drawin g 1 , and its near in a detail. 

[Drawing 8] It is drawing of longitudinal section showing other examples of the grinding stone 
retaining ring with which the gearing for grinding stone rotation was equipped. 
[Description of Notations] 
10 Machine Stool 
1 2 Table 

20 Supporting Structure 

21 22 Tail stock 

30 Sliding Equipment 

31 Sliding Object 

40 Grinding Stone Supporting Structure 

50 Bond Part 

51 Base Material 
53 Fixed Part 

60 Actuation Section 

61 Frame 

62 Gearing for Grinding Stone Rotation 

63 Sliding Equipment 

64 Mechanical Component 

65 Grinding Stone Retaining Ring 

621 Gear Tooth (Periphery Gear Tooth) 
630 Piston 

650 Projection for Stop 

651 652 Stop ring 

A1 t A2 f A3 Finishing whetstone 
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